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The present invention relates to a process for me oreparation of an olefms-contaimng mixture of 
hydrocarbons. 

5 There is considerable interest .n the production of olefins, especially ethylene and propylene, as their 
reactivity renders them suitable for conversion to further products, m contrast to the low value lower 
paraffins. 

It is known to convert hydrocarbonaceous feedstocks, such as light distillates, to products rich in lower 
olefins, especially ethylene and propylene, by high temperature steam cracking. The typical product slate 
w obtained in such steam cracking processes is not entirely suited to the needs of the chemical industry in 
that it represents a relatively high methane production level and a high ratio of ethylene to propylene. 

There have recently been developed alternative processes for the production of tower olefins for 
example as described in EP 0347003, EP 0392590 and EP 0385538. from a wide range of hydrocar- 
bonaceous feedstocks. Those processes have been found to give surprisingly high yields of lower olefins, 
low amounts of methane and a low ratio of ethylene to propylene and d olefins when compared with 
conventional steam cracking. 

Ethylene and propylene are valuable starting materials for chemical processes, while Ci olefins can find 
use as a starting material for alkylation and/or oligomert::ation procedures in order to produce high octane 
gasoline and/or middle distillates. Isobutene can be usefully converted to methyl t-butyl ether. 
20 Surprisingly, it has now been found that even higher yields of lower olefins and lower ratios of ethylene 
to propylene can be obtained in comparison with the above-cited processes if use is made of a zeolitic 
catalyst comprising a zeolite having a specific average crystallite size. 

Accordingly, the present invention relates to process for the preparation of an olefins-containmg mixture 
of hydrocarbons, which process comprises contacting a hydrocarbonaceous feedstock with a zeolitic 
catalyst at a temperature above 480 -C dunng less than to seconds, wnereby the catalysffeedstock weight 
ratio IS in the range from 5 to 150 and the zeolitic catalyst comprises a zeolite with a pore diameter of 0.3 to 
0.7 nm and an average crystallite size of less than 2 micrometer. 

Preferably, the zeolitic catalyst to be applied m the process according to the present invention 
compnses a zeolite having an average crystallite size of less than l micrometer. More preferably, the 
30 zeolite has an average crystallite size in the range cf 0.01 to 0.5 micrometer. 

The term crystallite size In this specification is to be regarded as the size of the individual zeolite 
crystals. These individual crystals may agglomerate into clusters which each may compnse 3 to 10 or more 
individual crystals. Preferably the zeolite comprises separate individual crystals. 

The zeolitic catalyst to be used may comprise one or more zeolites with a pore diameter of from 0.3 to 
35 0.7 nm, preferably from 0.5 to 0.7 nm. 

The term zeolite in this specification is not to be regarded as comprising only crystalline al- 
uminosilicates. The term also includes crystalline silica (silicalite). silicoaluminophosphates (SAPO). 
chromosilicates. gallium silicates, iron silicates, aluminium phosphates (ALPO). titanium aluminosiiicates 
(TASO). boron silicates, titanium, aluminophosphates (TAPO) and iron aluminosiiicates. 
-io Suitable examples include crystalline silica (silicalite). silicoaluminophosphates (SAPO), chromosilicates, 
gallium silicates, iron silicates, aluminium phosphates (ALPO). titanium aluminosiiicates (TASO). boron 
silicates, titanium aluminophosphates (TAPO) and iron aluminosiiicates. Examples of the zeolite include 
SAPO-4 and SAPO-11, which are described in US-A-4.440,871, ALPO-11, descnbed in US-A.4 310 440 
TAPO-11. desribed in US-A.4.500.651. TASO-45 descnbed in US-A-4.254.297. aluminium silicates* like 
45 erionite. ferrierite. theta and the ZSM-type zeolites such as ZSM-5, ZSM-11. ZSM-12, ZSM-35. ZSM-23, 
and ZSf^-38. Preferably the zeolite with a pore diameter of from 0.3 to 0.7 nm is selected from the group 
consisting of crystalline (metallo)silicates having a ZSM-5 structure, ferrierite. erionite and mixtures thereof. 
Preferably, the zeolite with a pore diameter of from 0.3 to 0.7 nm comprises a crystalline (metallo)silicate 
having a ZSM-5 structure. Suitable examples of crystalline (metallo)silicates with ZSM-5 structure are 
50 aluminium, gallium, iron, scandium, rhodium and/or chromium silicates as described in ea GB-B- 
2,110.559.0 

After the preparation of the zeolites to be used in the present process usually a significant amount of 
alkali metal oxide is present in the readily prepared zeolites. Preferably, the amount of alkali metal is 
removed by methods known in the art. such as ion-exchange, optionally followed by calcination, to yield the 
55 zeolite in its hydrogen form. 

Preferably, the zeolite used in the process according to the present invention is substaritially in its 
hydrogen form. 
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EXAMPLE 



E/ceriment I. 



The hydrocarbonaceous feedstock ,n -h.s exoenmpn, 

-.pe..e..asa.,orowa.Hav.ngthero„ow,ngp.ope.,es: 
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TABLE 1 



Experimenc No, 

Process conditions; 
Reaccor Cemperacure, 'C 
Cacalysc/oil ratio, g/g 
contact time, s 
Product. %wt. on feed 



C5-220 'C 
221-425 "C 
425 '0+ 
Coke 



580 
87 

1.2 

2.7 
1.4 
11.9 
1.4 
36.3 
0.6 
22.8 
7.1 
9.8 
0.7 
^►.6 



580 
87 

1.7 

1.5 
13.3 
2.6 

32.3 
0.8 

16.2 
9.3 

5.6 

8.2 

7.8 



Experiments 3 and 4 were carrion « . ■ 
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TABLE 2 



. Experiment No. 

Process conditions: 
Reactor temperature. 
Catalyse/oil ratio, g/g 
contact time, s 
Product, %wt on feed 
'5 hydrogen 

C5-220 'C 

221-425 'C 
JO 425 
Coke 



587 
29 
1.05 



5fl3 
24 
1.65 



0.7 


U . 0 


3.4 


2.8 


1.8 


2.8 


10.2 


10.3 


0.8 


6.5 


27.7 


18.8 


0.0 


3.8 


18.1 


11.0 


17.2 


19.3 


15.5 


17.6 


2.3 


4.5 


2.3 


2.0 
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From the above it wiil be clear \y\:^\ ^y^c. u ^ 
>nven„on a. .0. ^r.^cJ^ZrZZ^ Z::^::'J:::' ^ --ding ,0 tne present 

comparative experiment. ^ ' ^""^ make than those obtained in the 



Claims 



dunng less than 10 seconds, whereby e cata vstVe^^^^^^^^^^^ ' ^^-^pemure above 480 -C 

and the zeolltic catalyst comprises a eo.i^ Sa ^-^^^^^ " ^^"9^ 5 to 150 

crystallite s.ze of less than 2 micrometer '""''''^ ""^ an average 

2. Process according to claim 1, wherein the zeolite h;,. . 

micrometer. ® ^n average crystallite size of less than 1 

55 5. Process according to any one of claims i 4 h 

«. P.oce. acco,.„, ,„ one „, ,^ ^ ^^^^^^ 
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7- Process according to any one of n,.„^ , . ^ 

-.^toU...e.eo.e...po,e.a.e;e:iCarnr '''''' — - -o .0. 

8- Process according to any one nf r<- 

^ cata-yst dunng 02 ,0 6 seconds ^'^"^^ ^^^-^ "^e feedstoc. ,s contacted „e .eo„t,c 

'° -V one Of c,a,ms ,-7 ..ere.n the 
10 0 ■ " 'en^Perature ,s from 480 'o 900 • r 

10. Process according to c/airr, 8 wherein rhp , 

• '^^'^'-Perature.s from 500 ,0 750 -C 

'° one Of c,a,.s ,-9 .herein the . 

r----^'"«'-"--°^c,a.s,-,o. Where, thecaralystf d 
'5 '^^^Stock ..eigh, ratio is from ,0 to 



EP 0 490 435 Bl 

Revendications 



^yenne des cnsta/lites de 

„ -P^sa .n„, 0.0, e, 0. .^J,,^ """" " ''^"^ ' - ^venn. ... „„„„„^ 

^2 Proc * 
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